Ocular hypotensive action of a novel tetrahydroquinoline analog in rabbit: physicochemical evaluation.
Four new molecular entities, N-ethyl-1,4-benzoxazine (MC1), 1-ethyl-6-hydroxymethyl-1,2,3,4-tetrahydroquinoline (MC2), (R,S)-1-ethyl-6-fluoro-2-methyl-1,2,3,4-tetrahydroquinoline (MC3), and 1-ethyl-6-fluoro-1,2,3,4-tetrahydroquinoline MC4, based on the primary pharmacophore 1-ethyl-1,2,3,4-tetrahydroquinoline, were synthesized and tested for their physicochemical properties and pharmacological activities. The ocular hypotensive action was measured as percent intraocular pressure (%IOP) reduction, following topical administration in rabbit IOP recovery rate assay in vivo. The results were 4.8%, 14%, 4.5%, and 33% reduction for MC1, MC2, MC3, and MC4, respectively, with MC4 being the only statistically significant potent compound. The physicochemical properties such as solubility, distribution coefficient, and pKa were then determined in order to explain their pharmacological activities or lack thereof. MC4, the active compound, showed the highest solubility in pH 7.4 buffer, and in conjunction with ionization and distribution coefficient values, is expected to easily penetrate through the lipophilic corneal epithelium in comparison with the other compounds. Although the in vivo potency of MC4 can be attributed at least in part to its optimum physicochemical properties, it is important to note that differences in the receptor binding/potency, pharmacokinetic properties, and transporter interaction can also play a role in explaining the biological activity.